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（intravascular ultrasound，IVUS）和虚拟组织学血管内超声（virtual histology 
intravascular ultrasound ，VH-IVUS），探讨稳定性心绞痛（stable angina pectoris，
SAP）组患者及 ACS 组患者冠状动脉粥样斑块形态结构特点和组成成分；探讨
SAP 及 ACS 组患者血浆铜蓝蛋白（ceruloplasmin，CP）与冠状动脉斑块稳定性
之间的关系。 
方法：选择行冠脉造影（coronary angiography，CAG）及行 IVUS 检查患者
84 例，其中包括 ACS 组患者 52 例，SAP 组患者 32 例，以及经 CAG 检查排除
冠心病的 Control 组 18 例。分别于 CAG 术前抽取静脉血 5ml。所有患者均采用
免疫比浊法检测血浆 CP 水平，每组随机选取 12 例分离外周血液淋巴细胞行 CP 
mRNA 表达的检测。冠状动脉罪犯血管进行 IVUS 和虚拟组织学（virtual histology 
intravascular ultrasound ，VH-IVUS）检查。根据血管内超声检查结果，罪犯病




截面积（lumen CSA）、斑块面积（plaque area，PA）、斑块负荷（plaque burden，
PD）、偏心指数（eccentric index，EI）、重构指数（remodeling index，RI）以及
应用 VH-IVUS 确定斑块的成分及性质。 
结果：血浆 CP 水平在 ACS 组（317.4±46.69mg/L）显著高于 SAP 组
（213.5±48.78mg/L，P<0.01）和 Control 组（201.9±28.93mg/L，P<0.01 ）；血浆
CP 水平在 ruptured plaque 组（ 326±35.1mg/L，P<0.01）和 VH-TCFA 组
（302.7±54.5mg/L，P<0.01）较 non-VH-TCFA 组（240.28±63.28mg/L）显著升高。















（P<0.05）。ACS 组罪犯血管管腔面积显著小于 SAP 组（P=0.04）；ACS 组患者
以正性重塑为主，SAP 组患者以无重塑为主（P=0.007）；在最小管腔面积处和最
大坏死核心处，ACS 组纤维脂质（fibrofatty，FF）百分比明显少于 SAP 组
（P<0.001），而 ACS 组坏死核心（necrotic core，NC）百分比显著高于 SAP 组
（P<0.001），且与血浆 CP 水平呈显著正相关。 
结论： ACS 组血浆 CP 水平和外周血淋巴细胞 CP mRNA 表达较 SAP 组和
Control 组显著升高。易损斑块组血浆 CP 水平显著高于稳定性斑块组。血浆 CP




















Objective：The principal reason of acute coronary syndrome (ACS) is the 
rupture of atherosclerotic vulnerable plaque. Inflammation plays a major role in all 
phases of atherosclerosis, including vulnerable plaque formation and eventually 
plaque rupture. The purposes of our study are as follows: To investigate the 
morphological features and the vulnerability of atherosclerotic plaques by gray-scale 
intravascular ultrasound (IVUS) and virtual histology intravascular ultrasound 
(VH-IVUS) in stable angina pectoris (SAP) group and ACS group patients; To 
investigate the relationship between plasma ceruloplasmin (CP) and plaque stability in 
patients with SAP group and ACS group. 
Methods：Eighty four patients with coronary heart disease were divided into 
ACS group (n=52) and SAP group (n=32). Control group of 18 cases were excluded 
coronary heart disease by coronary angiography (CAG).  Concentration of plasma 
CP was measured with immunonephelometry and expression of CP mRNA in 
peripheral blood lymphocytes was measured by quantitative real-time PCR before 
CAG.  CAG and gray-scale IVUS were performed in all patients．VH-IVUS was 
used to analysis 53 patients. Fifty three culprit lesions were classified into 3 groups 
based on IVUS and VH-IVUS findings: ruptured plaque group （n=4）, virtual 
histology thin-cap fibroatheromas（VH-TCFA）group（n=26）and non-VH-TCFA group
（n=23）. We analyzed extemal elastic membrane area (EEMA), luminal area
（LA）,plaque area（PA）, eccentric index（EI）, plaque burden （PD）and remodeling 
index（RI）in culprit lesions.   
Results：Plasma CP in ACS group （317.4±46.69mg/L）was significantly higher 
compared with that in SAP group（213.5±48.78mg/L, P<0.01）and in control group
（ 201.9±28.93mg/L, P<0.01 ） . And plasma CP in non-VH-TCFA group
（240.28±63.28mg/L）was remarkably lower compared with that in VH-TCFA group















The expression of CP mRNA in ACS group were significantly higher compared with 
that in SAP group as well as in control group（P<0.05）.  ACS group had a smaller 
lumen across sectional area compared with SAP group at a minimum lumen site
（P=0.04）.VH-IVUS was used to analyze minimum lumen site and the largest 
necrotic core site, result showed significantly greater percentages of necrotic core 
areas and smaller percentages of fibrofatty plaque areas in ACS group compared with 
that in SAP group（P<0.001）. Criminal lesions in ACS group were mainly found to be 
vulnerable plaques and positive remodeling， while lesions in SAP group were mainly 
found to be stable plaques and non-remolding（P=0.007）.  Plasma CP has a positive 
correlation with percentage of necrotic core. 
Conclusions：Plasma CP and CP mRNA in peripheral blood lymphocytes was 
significantly higher in ACS group compared with that in SAP group and in control 
group.  Plasma CP was significantly higher in both VH-TCFA group and ruptured 
plaque group than that in non-VH-TCFA group.  Plasma CP has a positive 
correlation with necrotic core percentage. Therefore, plasma CP could be a useful 
index to reflect stability of coronary plaque. 
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ACS acute coronary syndrome 急性冠脉综合征 
CVD cardiovascular disease 心血管疾病 
SAP stable angina pectoris 稳定性心绞痛 
UA unstable angina  不稳定性心绞痛 
CHD coronary heart disease 冠心病 
AMI acute myocardial infarction 急性心肌梗死 
IVUS intravascular ultrasound 血管内超声 
VH virtual histology 虚拟组织学 
CAG coronary angiography 冠状动脉造影 
VP vulnerable plaque 易损斑块 
EI eccentric index 偏心指数 
RI remodeling index 重塑指数 
EEM external elastic membrane 血管外弹力膜 
CSA cross-section area 横截面积 
LA luminal area 管腔面积 
PA plaque area 斑块面积 
LAD left anterior descending branch 左前降支 
LCX left circumflex coronary artery 左回旋支 
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